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The title complex, [Fe(C 3f! H3 6 N404)Cl], shows a domed 
structure with a slightly distorted trapezoidpyramidal core, 
in which the perpendicular displacements of the Fe m atom 
from the mean pyrrole N 4 plane are 0.418 (3) and 0.465 (3) A 
for the two crystallographically independent molecules. 

Related literature 

For some related metal corrphycene compounds, see: Sessler 
et al. (2000). For the structures of five-coordinated halide 
ligated iron(III) porphyrin, porphycene and corrphycene 
complexes, see: Ohgo, Neya, Funasaki et al. (2001); Ohgo, 
Neya, Ikeue et al. (2001); Ohgo et al. (2002). The surface area 
within the N 4 coordinating core is significantly smaller than 
the corresponding area in the dianion of 2,3,7,8,12,13,17,18- 
octaethylporphyrin (Senge et al, 1997). For the synthesis of 
the starting materials, see: Neya et al. (1998); Hombrecher & 
Horter (1992). Insertion of iron was carried out after Adler et 
al. (1970). 



Experimental 

Crystal data 

[Fe(C 36 H 36 N 4 04)Cl] 
M, = 679.99 
Triclinic, PI 
a = 14.455 (2) A 
b = 15.876 (2) A 
c = 16.013 (2) A 
a = 87.156 (3)° 
B = 65.645 (3)° 

Data collection 

Rigaku R-AXIS RAPID II 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi et al, 1995) 
T min = 0.888, r maI = 0.970 

Refinement 

R[F 2 > 2a(F 2 )] = 0.097 
wR(F 2 ) = 0.305 
5 = 0.93 

14011 reflections 



y = 71.291 (3)° 
V = 3156.3 (7) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.61 mm -1 
T = 293 K 

0.20 x 0.05 x 0.05 mm 



30087 measured reflections 
14011 independent reflections 
5731 reflections with / > 1a(I) 
R:„, = 0.102 



869 parameters 

H-atom parameters constrained 
A/w = 1.01 e A~ 3 
Ap mi „ = -0.97 e A~ 3 



Table 1 

Selected geometric parameters (A, °). 



Fel-N2 


2.032 (5) 


Fe2-N6 


2.033 (6) 


Fel-Nl 


2.048 (5) 


Fe2-N5 


2.063 (5) 


Fel-N3 


2.086 (5) 


Fe2-N8 


2.076 (5) 


Fel-N4 


2.087 (5) 


Fe2-N7 


2.104 (5) 


Fel-Cll 


2.244 (2) 


Fe2-C12 


2.224 (2) 



Data collection: CrystalClear (Rigaku, 2002); cell refinement: 
HKL-2000 (Otwinowski & Minor, 1997); data reduction: HKL-2000; 
program(s) used to solve structure: SIR2004 (Burla et al, 2005); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: SV (Nemoto & Ohashi, 1993) and ORTEP 
(Johnson, 1965); software used to prepare material for publication: 
SHELXL97. 
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Chlorido(12,17-diethoxycarbonyl-ll,18-tlimethyl-2:3,6:7-dibutanocorrphycenato-A: 4 A0iron(III) 
Y. Ohgo, Y. Yokoyama, S. Neya and M. Nakamura 

Comment 

Corrphycene is one of the porphyrin isomers and it is transcribed as [18]porphyrin-(2. 1.0.1). Elucidation of the structural 
features of iron corrphycene complexes are quite important, because they are expected to have quite unusual trapezoidal 
core geometry, while porphyrin complexes have square core geometry. Since the physicochemical properties of the iron(III) 
porphyrin complexes are affected by orbital interactions between iron and porphyrin macrocycle, the iron(III) corrphycene 
complexes with the distorted core should express novel physicochemcal properties. Althogh the structure of various metal- 
locorrphycenes have been reported (Sessler et ah, 2000), only a few examples are reported on the structure of iron cor- 
rphycene (Ohgo et ah, 2002). In this paper, we report crystallographic analysis of iron(III) corrphycene complex bearing 
cyclohexyl rings at pyrrole P-positions. 

The molecular structure of title compound with numbering is shown in Fig. 1. There are two crystallographycally inde- 
pendent molecules in the crystal. The corrphycene ring exhibits domed distrotion mode where the peripheral 20 carbon 
atoms are deviated opposit side to the iron(III) atom from the mean pyrrole N4 core. The central N4 cavity shows trapezoidal 
geometry with Nl-N2=2.460, N2-N3=2.785, N3-N4=3.331, and N4-N1=2.799A for molecule 1 and N5-N6=2.467, 
N6---N7=2.792, N7-N8=3.300, and N8-N5=2.800A for molecule 2. Thus, the surface area within the N 4 coordinating 

core are 7.986 A 2 and 7.973 A 2 , which are significantly smaller than the corresponding area of iron porphyrins; 8.123 A 
in [Fe(OEP)Cl](OEP: dianion of 2,3,7,8,12,13,17,18- octaethylporphyrin, Senge et ah, 1997). The axial Fe— CI bond dis- 
tances are 2.244 (2)A and 2.225 (2) A, which are comparable to that reported for [Fe(OEP)Cl], 2.231 A. The Fe — N p bond 
distances for direct-linked pyrroles, 2.049 (5) and 2.031 (5)A for molecule 1 and 2.065 (5) and 2.035 (5)A for molecule 
2, are slightly shorter than those for etheno-bridged pyrroles, 2.086 (5) and 2.086 (5)A for molecule 1 and 2.103 (5) and 
2.076 (5)A for molecule 2; the average Fe — N p bond distance is 2.07A in [Fe(OEP)Cl]. The deviation of the central iron(III) 
atom from the least-squares plane of the 4 pyrrole N atoms, 0.418 (3)A for molecule 1 and 0.465 (3)A for molecule 2, are 
significantly smaller than that in [Fe(OEP)Cl], 0.495 A. Interestingly, the distortion degree of the macrocycles and perpen- 
dicular displacement of the iron(III) atoms are different between molecule 1 and 2, suggesting that the the contribution of the 
S=3/2 spin state in molecular 1 could be larger than that in the molecule 2(Fig.2). These differences in the cavity geometries 
between iron(III) corrphycenes and iron(III) porphyrins should be reflected in the physicochemical properties. Fig. 3 shows 
a packing diagram viewed along a axis. The molecule 1 and molecule 2 form a counterpart making layers in the ab plane. 
The two layers consist of the molecule 1 (layer 1) and the two layers consist of molecule 2(layer 2) stack alternately. The 
distance between the closest homo-layers for layer 1 and layer 2 are detemined to be 3.693A and 4.400 A, respectively. 

Experimental 

Ethyl 4,5,6,7-tetrahydro-2//-isoindole-l-carboxylate was prepared from 2-formyl cyclohexanone and ethyl glycine hydro- 
chloride according to the reported method (Hombrecher et ah, 1992). The compound was derived into 2:3,6:7-dibutano- 
12,17-diethoxycarbonyl-ll,18-dimethyl-corrphycene according to the reported method (Neya et ah, 1998). Insertion of iron 
was carried out after Adler (Adler et ah, 1970). The solid was recrystallized from chloroform solution. 
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Refinement 

There are disorders in the two cyclohexyl groups at pyrrole P-position. The site occupation factor for main groups of dis- 
ordered groups are 0.63 and 0.52, respectively. H atoms were refined using a riding model. H atoms were refined using a 
riding model. The positional parameters of H atoms were constrained to have the C — H distances of 0.96A for primary, 
0.97A for secondary, and 0.93A for aromatic. Hydrogen U values constrained to 1.2 times the equivalent isotropic U of the 
atoms to which they are attached (1.5 for methyl groups). 



Figures 



land 




Fig. 1. The molecular structure (ORTEP; Johnson, 1965) of the title compound with atomic 
numbering. Displacement ellipsoids are shown at the 30% probability level. Hydrogen atoms 
are omitted for clarity. 



Fig. 2. Perpendicular displacements of the peripheral 20 carbon atoms from the mean plane of 
4 pyrrole nitrogen atoms. 




Fig. 3. Packing diagram viewed along a axis. 



Chlorido(12,17-diethoxycarbonyl-1 1,18-dimethyl-2:3,6:7-dibutanocorrphycenato- k iV)iron(lll) 



Crystal data 




[Fe(C36H36N 4 04)Cl] 


Z = 4 


M,-= 679.99 


P(000) = 1420 


Triclinic, PI 


D x = 1.431 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 14.455 (2) A 


Cell parameters from 30087 reflections 


b = 15.876 (2) A 


6 = 3.0-27.5° 


c= 16.013 (2) A 


|i = 0.61 mm 1 


a = 87.156 (3)° 


7=293 K 


(3 = 65.645 (3)° 


Needle, purple 


y = 71.291 (3)° 


0.20 x 0.05 x 0.05 mm 


V= 3156.3 (7) A 3 
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Data collection 



Rigaku R-AXIS RAPID II 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 10 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi etal, 1995) 
r min = 0.888, r max = 0.970 
30087 measured reflections 



14011 independent reflections 
5731 reflections with / > 2<r(7) 

R mt =o.m 

Qmax = 27.5°, 0 m i n = 3.0° 

fc = -16->18 
k = -20^20 
/= -20^20 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(^)] = 0.097 
wR(F 2 ) = 0.305 
5 = 0.93 

14011 reflections 
869 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w= l/[o 2 (F o 2 ) + (0.1573P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap m ax= 1.01 eA~ 3 
Ap mi „ = -0.97eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > <s(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U eq Occ. (<1) 



Fel 0.03160 (6) 0.05195 (6) 0.15031 (5) 0.0515 (3) 

Cll -0.04106 (12) 0.05985 (12) 0.30472 (10) 0.0638 (4) 

Nl -0.0763 (4) 0.1525 (4) 0.1192 (3) 0.0578 (12) 

N2 0.0917 (4) 0.1546 (4) 0.1223 (3) 0.0544 (12) 

N3 0.1886(4) -0.0278 (3) 0.1240(3) 0.0527 (11) 
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0.0025 (7) 
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-0.024 (2) 
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-0.023 (2) 
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0.050 (3) 
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0.004 (2) 


Ol 


0.066 (3) 


0.061 (4) 
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-0.009 (3) 


-0.052 (3) 


0.010(3) 


02 


0.065 (4) 
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iuy.2 (o j 


PQO PQQ PQ-7 

C3y — C3o — C3 / 


1 AO 1 (&\ 

1U6.3 (b) 


p/: p-7 p-> o 

Co — C / — CZo 


1 T1 A /"7\ 

122.V ( /) 


pq n PQQ PC*7 

C3y — C3o — Cj / 


1 11 O 

122.6 (/) 


PO P-7 p-> Q 

Co — C / — CZo 


126.U (0) 


PQ -7 PQO P C "7 

C3 / — C3o — Cj / 


126.6 (0) 


pn po MT 

CV — Co — JNZ 


1 1 A 1 l£\ 

ny.2 (o) 


PQO pq n p/in 
C3o — C3y — C4U 


1 AC £. f£\ 

1U5.0 (0) 


po po p-7 
CV — Co — C / 


111 c m\ 
131.5 (0) 


pqo pq n p^ /: n 
C3o — C3y — CoU 


11/1 1 

124.1 (/) 


M1 PO P"7 

JNZ — Co — C / 


1 AA 1 /C\ 

iuy.2 pj 


p /i n pm t ' c(\ 
C4U — C3y — CoU 


1 1A A 

13U.4 (0) 


pq pn p i n 
Co — CV — C 1 U 


1 n /i { a\ 
12/ .4 (0) 


mc p/in pm 
JN J — C4U — C3y 


1 A A A /C\ 

luy.y (5) 


pq pn i m 

Co — cy — hiy 


1 1 /: i 
110.3 


MC P/| A P/l 1 

JN j — C4U — C4 1 


111 A t 'C\ 

111.4 (5) 


Pin pn iin 

c i u — cy — riy 


1 1 / i 
110.3 


pin P/in p /i i 
C3y — C4U — C4 1 


1 1 o c //;\ 
136.5 (0) 


pn pin mo 
cy — C 1 U — JN 3 


1 i/; A /c\ 
120. U (5) 


"M<; p /i 1 p /i -> 
JN 0 — C4 1 — C4Z 


1 1 A 1 /C\ 

1 1U. / (5) 


pn p 1 n pi i 

cy — ciu — en 


i 11 i //:\ 
123. / (0) 


i\T£ p /i 1 p /i n 
JN o — C4 1 — C4U 


1 1 1 c /c\ 

112.5 (5) 


mi p i n pi i 
JN 3 — C 1 U — C 1 1 


1 1 A 1 

111). 3 (0) 


p /i -> p/ii p/in 
C4Z — C4 1 — C4U 


130.6 (0) 


pn pi i pm 
C1Z — CI 1 — CIU 


1 A"7 1 /C\ 

10/. 1 p) 


p /| Q P/1-) P/11 

C43 — C4Z — C4 1 


1 a/: c { a\ 
1U0.5 (0) 


pn p 1 1 pm 

ciz — ci i — czy 


1 i/; c //;\ 
120.5 (0) 


p A Q P/l-> P/C1 

C43 — C4Z — Co 1 


1 11 A { £\ 

123.U (0) 


Pin p 1 1 p-)n 

ciu — ci i — czy 


1 1£ A 

120.4 (0) 


p /| 1 P/l -) P/T 1 

C4 1 — C4Z — Co 1 


1 1A C f£\ 

13U.5 (0) 


p i i p| T pin 

CI 1 — CIZ — C3U 


1 11 /; /c\ 
123.0 (?) 


p /| -> P/1Q p /] /] 

C4Z — C43 — C44 


1 A1 1 /C\ 

10/.2 (5) 


pi i pn pi i 
CI 1 — CIZ — C13 


1 a/: /i /c\ 
1U0.4 PJ 


p /| -> P/1Q PZZ/1 

C4Z — C43 — Co4 


1 i/i i ia\ 
124.2 (b) 


Pin pn p 1 1 
C3U — C 1 Z — C 1 3 


1 1 a a //:\ 
13U.U (0) 


p /| /| P/1Q P/C/l 

C44 — C 4 3 — C o4 


1 lO A { £\ 

126.4 (b) 


Ml P 1 Q P 1 /I 

JN3 — C13 — C14 


1 1A 1 1 £L\ 

i2y.i (0) 


~W£. f^AA P/| C 

JN o — C44 — C4 j 


1 i a /: l £\ 

ny.o (0) 


Ml P 1 Q p| 1 

JN3 — C13 — CIZ 


1 AA 1 //;\ 

iuy. / (o) 


p /| /I P /I Q 

JN o — C44 — C43 


1 1 A 1 /C\ 

11U.2 (5) 


p i /i piq pn 
C14 — C13 — CIZ 


111 1 1 £\ 

121.3 (0) 


p /| C P/l/1 P/11 

C4j — C44 — C43 


1 1A 1 /C\ 

13U.1 (?) 


pi r pi /i pn 
CI J — C14 — C13 


1 1 "7 A {H\ 
13 /.0 (/) 


p /] P/1C P /| /| 

C4o — C4j — C44 


1 1/; a i £\ 
12o.y (0) 


PK p 1 /I TJ1/1 

CI J — C14 — hli4 


111 c 

111.5 


P /I /: p/i c i i i c 

C4o — C4j — hl4j 


1 1 a c 
110.5 


p| 7 pi /| TJ1/1 

C13 — C14 — hli4 


111 £ 
1 1 1 .5 


P A A P/1C 1 I | C 

C44 — C4j — hl4j 


1 1 / r 
Ho.5 


pi/: pic p i /i 

Clo — CI j — C14 


1 1 A 1 {H\ 

i3y.3 ( /) 


p /| C P/l/C M*7 

C4j — C4o — JN / 


i n i /£\ 
12 /.I (0) 


P1ZZ P1C TT1C 

Clo — C15 — H15 


110.3 


p A c p a r p /I -7 

C45 — C4o — C47 


124.2 (6) 


C14— C15— H15 


110.3 


N7— C46— C47 


108.7 (5) 


C15— C16— N4 


129.7 (6) 


C48— C47— C46 


107.6 (5) 


C15— C16— C17 


121.7 (6) 


C48— C47— C65 


128.3 (6) 


N4— C16— C17 


108.5 (5) 


C46— C47— C65 


124.1 (6) 


C18— C17— C33 


127.5 (6) 


C47— C48— C66 


128.0 (6) 
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pi o pn pi/; 
CIS — CI / — Clo 


1U /. / (Z>) 


n i p 1 /: 
C33 — CI / — Clo 


11/1 O f£\ 

124.6 {J) 


p 1 "7 n o nn 

ci / — cis — ciy 


1 r\£ & ( z\ 
lUo.O {D) 


n "7 no pi/; 
CI / — CIS — C3o 


13U.J (o) 


pin n o pi /; 

ciy — cis — cio 


122. y (o) 


fid pin XT A 

C20 — CIV — JN4 


1 T7 A \ 

ill A (0) 


nn pin pi n 

C20 — C 1 V — C 1 S 


1 n n (C\ 
Izz.y [D) 


XT/1 P 1 Q P 1 Q 

jn4 — ciy — cis 


iuy. / \p) 


p 1 pin pin 

C 1 — C20 — c i y 


12o.4 (o) 


pi pin mn 
C 1 — C20 — H20 


ll/f o 

llo.o 


pm pin t Tin 
Ciy — C20 — H20 


1 1 £ O 

116.8 


P11T3 PI 1 PI 

C22B — C2 1 — C2 


107 (2) 


PI P11 P11 A 

C2 — C2 1 — C22 A 


111 1 /1 1 \ 

113.2 (11) 


P11T3 PI 1 T_T11 A 

C22B — C2 1 — HZ 1 A 


12o.2 


pi pi 1 t_ti i a 
C2 — C2 1 — HZ 1 A 


1 no n 


P11 A P11 T_T1 1 A 

C22 A — C2 1 — HZ 1 A 


lUo.y 


P11TJ) PI 1 TJ11TD 

C22B — C2 1 — HZ 1 B 


yo.4 


pi pn ITU d 
C2 — C2 1 — HZ 1 B 


1 no n 


pi 1 A P11 TJ1 1 TD 

C22 A — C2 1 — HZ 1 B 


1 no n 


t_ti 1 a pii t_ti 1 tj> 
H21 A — C21 — H21B 


1 n*7 o 
1U /.o 


pn a pii a pii 
C23 A — C22A — C2 1 


1 on 1/1 o\ 
12U.3 (lo) 


pn a pn a mi a 
C23A — C22A — H22A 


1 n*7 i 
1U/.3 


PI 1 PII A TJ11 A 

C2 1 — C22A — H22A 


1 n*7 i 
1U /.3 


PII A PII A TJ11TD 

C23A — C22A — HZZB 


1 n*7 i 
1U /.3 


PI 1 PII A TJ11TD 

C2 1 — C22 A — HZZd 


1 n*7 i 
1U /.3 


T_T11 A PII A TJ11TD 

H22A — C22A — HZZd 


1 n/; n 

luo.y 


pii a pn a pi/i 
C22A — C23A — C24 


1 1 n a f\* i\ 
1 iy.4 (12) 


pii a pn a T_rn a 
C22A — C23A — H23A 


1 n*7 c 
1U /.J 


pi a pn a T_rn a 
C24 — C23A — H23A 


1 n*7 c 
1U /.j 


pii a pn a T_rnr> 
C22A — C23A — H23B 


1 n*7 c 
1U /.j 


pi a pn a T_rnr> 
C24 — C23A — HZiB 


1 n*7 c 
1U /.J 


T_rn a pn a T_rnr> 
H23A — C23A — HZio 


1 n*7 n 
1U /.U 


P11TJ) P11T3 PI 1 

C23B — C22B — C2 1 


133 (4) 


pnr> P11T3 unr 
C23B — C22B — H22C 


1 n/i n 
1U4.U 


pii P11T3 unr 1 
C2 1 — C22B — H22C 


1 n^i n 
1U4.U 


pno piir> Trim 
C23B — C22B — HZZD 


i r\A n 
1U4.U 


P1 1 pud unn 
C2 1 — C22B — HZZD 


1 r\A n 
1U4.U 


unr piir> unn 
H22C — C22B — HZZD 


lUj.J 


P11T3 pnr> pi/i 
C22B — C23B — C24 


1 1 n \ 

ny (3) 


P11D P11D T-J11P 

C22B — C23B — rl23C 


1 n~7 ^ 
1U I.J 


pi/i pnr> T_rnp 
C24 — C23B — H23C 


1 ni c 
1U /.D 


pim pno TTnrv 
LZZB — C23B — H23U 


107.5 


pi/i pnr> T_rnT"\ 
C24 — C23B — HZiD 


1 ni ^ 
10 /.5 


H23C— C23B— H23D 


107.0 


C3— C24— C23A 


112.8(8) 


C3— C24— C23B 


105.9(10) 


C3— C24— H24A 


109.0 


C23A— C24— H24A 


109.0 


C23B— C24— H24A 


82.2 



p/i"7 p/io p/in 
C4 / — C4S — C4y 


1 ni o P/:\ 
10/. S (0) 


p/;/; p/io p/in 
Coo — C4S — C4y 


1 i/i i m\ 
IZ4.Z (0) 


tvti p/in pen 
JN / — C4y — C50 


1 in i f£\ 
130.3 (0) 


JN / — C4y — C4S 


1 no a / e\ 
1US.4 p ) 


pen P/in P/io 
CDO — C4y — C4S 


in n ia\ 
121.0 (0) 


pel pen P/in 
C5 1 — C50 — C4y 


13/./ (/) 


pel pen T_ren 
C5 1 — C50 — HdU 


1111 
111.2 


p/io pen uen 
C4y — CjU — HdU 


1111 
111. 2 


pen pel pel 
C50 — C51 — C52 


13/. 0 (/) 


pen pel T_rei 
C50 — C5 1 — Hi 1 


1111 
1 1 1.2 


pel pel T_rei 
CD2 — C51 — Hi I 


1111 
111.2 


tvto pel pe 1 
JN S — C 52 — C5 1 


128.0 (0) 


tvto pel pel 
JNS — C52 — C53 


i i n A t £\ 
1 10.4 (0) 


pel pel pri 
C51 — C52 — C53 


111 n { £\ 
121.0 (0) 


PC/1 PCI PCI 

C54 — C53 — C52 


1 ni e i£\ 
10/. 3 (0) 


pc/i pel p/;n 
C54 — C53 — Coy 


1 n c l£\ 
123.5 (0) 


pel pel p/;n 
C52 — C53 — Coy 


1 in n l*T\ 
12y.O (/) 


pel pc/i pec 
C53 — C54 — C55 


1 n/; "7 l£\ 
100. / (0) 


pri PC/1 p* "71 

C 33 — C 34 — C IZ 


1 io e (&\ 
12S.J (b) 


pee PC/l pn 
C55 — C54 — C IZ 


11/1 o (n\ 
124.8 (/) 


pc/; pec "\to 
C5o — C55 — JNS 


1 1/: n re\ 
12o.y {if 


pci; pee re/i 
Cjo — Cjj — Cj4 


1 ii o //;~\ 
122. S (b) 


"\TO pec P C A 

JNS — C55 — C54 


i i n 1 r/;\ 
110.2 (0) 


pn pet pee 
C3 / — C5o — C55 


1 1/: i f£\ 
IZb.Z (0) 


pn pc/; t_tc/; 
C3 / — C5o — Hib 


11/ n 

iio.y 


pee pc/: ue/: 
C55 — C5o — Hib 


1 1 / (1 

iio.y 


pio pel peo 
C3S — C5 / — C5S 


i 1 1 n n\ 
112.y (/) 


pin PC"7 T_TC"7 A 

C3S — C5 / — Hi /A 


1 nn n 

loy.o 


peo PC"7 T_TC"7 A 

C5S — C5 / — Hi IA 


1 nn n 

loy.o 


PIO PCI T_TC"7TJ 

C3S — C5 / — Hi IB 


1 nn n 

loy.o 


peo pel tjcitd 
C5S — C5 / — Hi IB 


1 nn n 

loy.o 


T_TC"7 A PC"7 T_TC"7T3 

Hi IA — C5 / — Hi IB 


1 ni o 
10/. 8 


pen peo pel 
csy — C5S — C5 / 


1 i /; i rn\ 
11 0.1 (y) 


pen peo ueo A 

csy — ess — hjsa 


1 no i 
1US.3 


pel peo t_tco a 
C5 / — C5S — H58A 


1 no i 
108.3 


pen peo tjcotj 
C5y — C5S — H5SB 


1 no i 
108.3 


pel peo tjcotj) 
C5 / — C5S — HDSB 


1 no i 
108.3 


tjcoa peo tjcotj) 
Hi a A — C5 S — Hi SB 


1 ni a 
10/. 4 


peo pen P/;n 

C5S — csy — CoO 


1111 rn\ 

11 / .2 (y) 


peo pen ucn a 
CjS — C->y — HjyA 


1 no n 
1US.U 


p/:n pen ucn a 
CoO — csy — HiyA 


1 no n 
108.0 


peo pen ueno 
C5S — csy — HSyB 


1 no n 
108.0 


p/rn pen ucnD 

Coo — csy — HsyB 


1 no n 
108.0 


H59A— C59— H59B 


107.3 


C39— C60— C59 


111.8(7) 


C39— C60— H60A 


109.3 


C59— C60— H60A 


109.3 


C39— C60— H60B 


109.3 


C59— C60— H60B 


109.3 
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f~*1 P1/1 LIl AT} 

C3 — C24 — H24B 


1 nn n 
109.0 


C23A — C24 — H24B 


1 nn n 
109.0 


pno pi/i ul/lt) 
C23B — C24 — H24B 


117 r 

13 /.5 


m/1 A P1/1 

H24A — C24 — H24B 


1 n~7 o 
10 /.8 


pi/: a p/; 
C2oA — C25 — Co 


in i /n\ 
111./ (9) 


p/; ptc pi/;o 
Co — C25 — C2oB 


1 1 n o /1 n\ 
111). 6 (10) 


pi/: a nc mc a 
C2oA — C25 — H25A 


1 nn q 
1U9.3 


p/: nc mcA 
Co — C25 — H25A 


1 nn i 
1U9.J 


pi/:o nr mc a 
C2oB — C25 — H25A 


on a 
80.4 


pi/: a ptc mco 
C2oA — C25 — H25B 


1 nn i 
109.3 


p/: /r>r rncn 
Co — C25 — H25B 


1 nn i 

109.3 


pi/;o nr mco 
C2oB — C25 — H25B 


111 1 

133.1 


tjoc a mco 
H25A — C25 — H25B 


1 no n 
108.0 


PTC pit a 

C25 — C2oA — C2 / 


1 1 1 "J / 1 C\ 

112.3 (15) 


nc pi/; a m/: a 
C25 — C2oA — H2oA 


i nn 1 
1U9.1 


pit pit a m/; a 
C2 / — C2oA — H2oA 


1 nn 1 
1U9.1 


PTC pi/ a m/:o 
C25 — C2oA — H2oB 


1 nn 1 
1U9.1 


f T7 PI/; A LI1/CD 

C2 / — C2oA — H2oB 


1 nn 1 
1U9.1 


m/: a pi/: a m/:o 
H2oA — C2oA — H2oB 


1 n~7 n 
1U /.9 


C2 / — C2oB — C25 


nn i 1 1 o\ 
12U.3 (16) 


pi/;o incr 
C2 / — C2oB — ri2oC 


1 n~7 i 
1U /.2 


nc pi/;o 1 1 i / C' 
C25 — C2oB — H2oC 


1 n~7 1 
1U /.2 


PT7 pi/;o m/:T~\ 
C2 / — C2oB — H2oD 


1 n~7 t 
1U /.2 


C25 — C2oB — HZOU 


1 n~7 t 
1U /.2 


m/;p pi/:o m/:T~\ 
H2oC — C2oB — H2oD 


1 n/; n 
IUO.9 


pi/:o m pto 
C2oB — C2 / — C2s 


| 1C 1 /I T\ 

125.1 (12) 


PTO PT7 PI/; A 

C28 — C2 / — C2oA 


I 1 1 /T /I H\ 

II /.0 (13) 


PI/JO m mi A 

C2oB — C2 / — HZ /A 


/5.9 


PTO PT7 Tjll A 

C28 — C2 / — H2 /A 


1 n"7 n 
1U /.9 


PI/: A PT7 TJT7 A 

C2oA — C2 / — HZ /A 


1 n~7 n 
1U /.9 


pi/:o m mio 
C2oB — C2 / — HZ /B 


123.0 


PIO P11 rjnD 

C28 — C2 / — HZ /B 


1 n"7 n 
1U /.9 


P1£ A PT7 TJT7D 

C2oA — C2 / — HZ /B 


1 n~7 n 
1U /.9 


Tjn A pn TJT7D 

H2 /A — C2 / — H2 /B 


1 n~7 1 
1U /.2 


pin pin PI 

C2 / — C28 — C / 


1111 /n\ 

H2.2 (/) 


pin pin mo A 
C2 / — C28 — H28A 


1 nn i 
1U9.2 


PI pio in o A 
C / — C28 — H28A 


1 nn i 
1U9.2 


pit pin moo 
C2 / — C28 — H28B 


1 nn i 
1U9.2 


pi pio moo 
C / — C28 — H28B 


1 nn i 
1U9.2 


mo a pto moo 
H28A — C28 — H28B 


1 n"7 n 
1U /.9 


pi i pin mn a 
CI 1 — C29 — H29A 


1 nn c 
1U9.5 


pi i pin mno 
CI 1 — C29 — H29B 


1 nn c 
1U9.5 


mn a pin mno 
H29A — C29 — H29B 


1 nn c 
1U9.5 


pi i pin mnp 
CI 1 — C29 — H29C 


109.5 


H29A— C29— H29C 


109.5 


H29B— C29— H29C 


109.5 


02— C30— Ol 


117.3 (8) 


02— C30— C12 


124.8 (8) 


Ol— C30— C12 


117.9 (6) 



i ]/a * f^/zn u/;ad 
hi o U A — C o U — hi o Ur> 


1 n"7 n 
10/. 9 


f^A'-i 


1 nn £. (n\ 
109.0 (/) 


Coz — Co 1 — hlo 1 A 


1 nn o 
109.8 


n^l TJ/'I A 

C4Z — Co 1 — hlo 1 A 


1 nn o 
109.8 


CoZ — Co 1 — hlo 1 r> 


1 nn o 
109.8 


C4Z — Co 1 — hlo 1 r> 


1 nn o 
109.8 


hlo 1 A — Co 1 — hlo IB 


1 no i 
108.2 


Co J — CoZ — Co 1 


in h /n\ 
121./ (9) 


Coi — CoZ — hloZA 


1 n/; n 
100.9 


Co 1 — CoZ — hloZ A 


1 n/; n 
100.9 


Coi — CoZ — hloZB 


1 c\c n 
100.9 


Col — CoZ — hloZB 


1 n/; n 
100.9 


hloZA — CoZ — hloZB 


1 n/: "7 
100. / 


CoZ — Coi — Co4 


i in i /o\ 
119./ (5) 


CoZ — Coi — hlooA 


1 nn a 
10/. 4 


Co4 — Coi — hloiA 


i nn a 
10/. 4 


CoZ — Coi — hloiB 


1 n~7 a 
10/. 4 


Co4 — Coi — hloiB 


1 n~7 a 
10/. 4 


hloiA — Coi — hloiB 


1 n/; n 
100.9 


r^/z.i r^/zA r^Ai 
Co J — Co4 — C43 


1111 

112.2 (/) 


Coi — Co4 — hlo4A 


1 nn i 
109.2 


C43 — Co4 — hlo4A 


1 nn i 
109.2 


Coi — Co4 — hlo4B 


1 nn i 
109.2 


C43 — Co4 — hlo4r> 


1 nn i 
109.2 


I T/ , 1 A /~l /" /I I 1/ ,1 T) 

hlo4A — Co4 — hlo4r> 


1 n"7 n 
10/. 9 


A1 /" • /" C TTZZC A 

C47 — C65 — H65A 


1 nn c 

109.5 


C4 / — Coj — hlojB 


1 nn c 
109.5 


TT/;C A / • / c I 1/ rn 

hlojA — Co j — hlojB 


1 nn c 
109.5 


C4 / — Cod — hloDC 


1 nn c 
109.5 


hi CO A — Cod — hloDC 


1 nn c 
109.5 


hloDB — Co j — hloDC 


1 nn c 
109.5 


Uo — Coo — Uj 


line /o\ 

119.5 (8) 


Uo — Coo — C4o 


no i /-7\ 
128.1 (/) 


Uj — Coo — C4o 


112.4 (0) 


UD — Co / — Coo 


1 nc n /o\ 
105.9 (8) 


f'\ C f^tZH I I / "7 A 

Uj — Co / — hlo /A 


1 1 n a 
110.0 


r*£LQ f^&H TT/Z7 A 

Coo — Co / — hlo / A 


1 1 n a 
110.0 


Uj — Co / — hlo /B 


1 1 n £. 
110.0 


/-•/CO /" • / -7 I I / "7 T) 

Coo — Co / — hlo /d 


1 1 n /: 
110.0 


l 1/7 a r^/ZI I I / "71) 

hlo /A — Co / — hlo /B 


1 no "7 
108. / 


/ ' / -7 / ' / o 1 ]/o a 

Co / — Coo — hlooA 


1 nn c 
109.5 
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